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KEYBOARD AUDIO CONTROLS FOR 
INTEGRATED CD-ROM PLAYERS 

Field of The Invention 
5 This invention relates generally to keyboard control of compact disc-read 

only memory (CD-ROM) audio of a computer, and more particularly to such 
keyboard conuol through the basic input/output system (BIOS) of the computer. 

Background of The Invcation 
Because of the increasing interest in multi-media applications for 
1 0 computers, computers typically now come installed with compact disc-read only 
memory (CD-ROM) drives. Such drives generally allow computer users to pla> 
video and audio clips residing on CD-ROMs, the clips requiring such a large 
amount of storage space that frequently the only storage medium feasible to hold 
them is a CD-ROM. In addition, most drives allow as an added benefit for users 
1 5 to play audio compact discs (CDS). In this manner, a user can utilize his or her 
computer as an audio system, playing compact discs in the background while 

using the computer. 

However, CD-ROM drives installed in computers typically do not have 

the variety of audio function buttons usually found on dedicated audio compact 
20 disc players for use with stereo systems. Most dedicated audio compact disc 

players include buttons to control the playing of an audio compact disc. 

corresponding to such functions as eject, play, stop, next track, previous track. 

fast forward and fast backward. Conversely, CD-ROM drives typically only 

include an eject button. Manufacturers of CD-ROM drives therefore expect 
25 users to control the playing of an audio compact disc drive through the computer 

in which the drive is installed. 

Previous solutions for computer control of audio compact discs have 

generally focused on stand-alone or terminate-and-stay-resident providing such 

ftinctionality. For example, a user of a PC-compatible computer running 
30 Microsoft Windows 3. 1 1 or 95 may load a stand-alone program from a hard disk 

drive into memory. The program has an associated window, providing buttons 
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lhat the user can click to perform corresponding audio controls {eject, play. stop, 
etc.). Alternatively, the program provides keyboard equivalents to the buttons, 
so that the user can press certain key combinations to perform the audio control 
functions. 

5 These programs have several major drawbacks. The programs are 

usually specific to a particular operating system. A program written specifically 
for Microsoft Windows 3.1 1 or 95 could not be used if only Microsoft Disk 
Operating System (MS DOS) is running. Furthermore, the program may be 
incompatible with other programs also running on the computer. The program is 
10 also usually not immediately operative when the user turns the computer on; 
rather, the user must specifically load the program into memory every time the 
computer is used. Most significantly, such audio control programs must be the 
active program in order to work. For example, a user who loads such an audio 
control program into Windows 95 and then subsequently loads another program 
15 has to first re-select the audio conu-ol program (e.g., selecting its task button in 
the task bar) before being able to use it. This is inconvenient for the user at best. 

Another type of solution, terminate-and-stay-resident programs, fixes this 
last shortcoming, but does not alleviate the others. Tcrminate-and-stay-resident 
programs are also loaded into the memory of a computer from a storage device 
20 such as a hard disk drive. However, they operate at a lower level within the 
operating system than do stand-alone audio control programs; therefore, they are 
active all the time. This means that upon being loaded into the computer, the 
programs are always amenable to user input regardless of what other programs 
are also being run. Thus, a user who is nmning a word processing program can. 
25 in the middle of text entry, type a key sequence specific to the terminate-and- 
stay-resident conuol program to perform audio control commands. The user 
does not have to first activate the terminate-and-stay-resident program. 

Terminate-and-stay-resident programs, however, share many of the 
shortcomings of the higher-level stand-^alone audio control programs. They 
30 generally are specific to a particular operating system, and cannot be used with a 
different operating system nmning on the same computer. Furthenmore. such 
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programs are known to be incompatible with other programs, limiting their 
usefulness. In addition, these programs require the assignment of key sequences 
that are not used by other applications. Finally, the user of a terminate-and-stay- 
resident program typically must load it into memory every time the computer is 
5 turned on. This takes up valuable lower or base memory (i.e.. the lowest 640 
kilobytes of random-access memory in a PC -compatible computer). 

There is a need, therefore, for providing for control of audio functions of 
an audio compact disc inserted into a CD-ROM drive of a computer that is not 
specific to any particular operating system that may run on the computer. There 
10 is a further need for providing such control in a manner that is compatible with 
other programs that may also be running on the computer at the same time. 
There is also a need for providing control of audio functions such that control is 
automatically and immediately enabled when a computer is turned on. There is 
in addition a need for providing control of audio functions that does not take up 
1 5 base memory. Finally, there is a need to provide such control in a manner that is 
active to the computer user at all times. 

Summary of The Inventioa 
This invention relates to keyboard control of compact disc-read only 
memory (CD-ROM) audio of a computer. In one embodiment of the invention. 
20 a computer comprises a CD-ROM player, a keyboard, and a basic input/output 
system (BIOS). The BIOS recognizes one or more predetermined sequences of 
keystrokes, each corresponding to an audio fimction of the CD-ROM player. In 
response to detecting one of the predetermined sequences, the BIOS signals the 
CD-ROM player to execute the corresponding audio function. 
25 In this manner, the present invention allows for a number of advantages 

over the prior art. First, because keyboard control is implemented within the 
BIOS of a computer, it is not dependent on any particular operating system. In 
addition, the present invention is not a computer program executed by the 
operating system, and therefore cannot conflict with any program within 
30 memory that is executed by the operating system. That is, the present invention 
is executed at a very low level within the computer architecture (the BIOS) lo 
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avoid conflicts with programs. Further, as part of the BIOS the present invention 
does not take up scarce base memorv* of the computer. 

Finally, the present invention allows for immediate and automatic access 
to keyboard control of the audio fimctions of the CD-ROM player. The BIOS of 
5 a computer is active automatically as soon as a user turns on the computer. The 
user, therefore, does not have to specifically load a program into memory in 
order to activate the present invention. Thus, the present invention is active at all 
times. The user, for example, does not have to click on a task bunon on a task 
bar prior to using the present invention. 
'0 In a further embodiment of the invention, the computer also includes an 

operating system and a CD-ROM control application. The operating system 
receives a command sent by the BIOS in response to detecting a predetermined 
sequence of keystrokes and looking up the corresponding scan code in a look-up 
table. The application then receives the command from the operating system, 
15 and in response signals the CD-ROM player to execute the corresponding audio 
function. 

In another embodiment of the present invention, a BIOS comprises 
detecting means and signaling means. The detecting means detects the 
predetermined sequences of keystrokes entered by the user on the keyboard, and 
20 which correspond to audio fimctions of the CD-ROM player. The signaling 
means then operatively signals the CD-ROM player to execute the audio 
function corresponding to the predetermined sequence detected by the detecting 
means. 

Other embodiments of the invention include a computer having such a 
25 BIOS, as well as a method comprising the steps of detecting a predetermined 
sequence of keystrokes entered by a user on a keyboard, and signaling a CD- 
ROM player to execute the audio function corresponding to the detected 
sequence. Still other and further aspects and advantages of the present invention 
will become apparent in the following description and by reference to the 
30 accompanying drawings. 
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Brief Descriptioo of The Drawings 

FIG. I is a diagram of a computer in which the present invention 
typically is implemented; 

FIG. 2 is a block diagram of one embodiment of the present invention: 
5 FIG. 3 is a diagram of one embodiment of a look-up table of a BIOS 

under the present invention: and, 

FIG. 4 is a block diagram of a further embodiment of the present 

invention. 

Detailed Description of The Drawings 

1 0 The present invention effects keyboard control of compact disc-read oni\' 

memory (CD-ROM) audio of a computer. The present invention is not limited 
as to the type of computer on which it operates. However, a typical example of 
such a computer is shown in FIG. 1 . Computer 1 0 is a laptop computer, and may 
be of any type, including a Gateway Solo, etc. Computer 10 usually includes 

1 5 keyboard 12, display device 14 and CD-ROM player 16. Display device 14 can 
be any of a number of different devices, including liquid crystal displays 
(LCDs), gas plasma displays, etc. CD-ROM player 16 as shown in FIG. 1 
resides within computer 10, and thus is an internal player. However, the present 
invention is applicable to an external CD-ROM player connected to the 

20 computer by a cable. Furthermore, CD-ROM player can be a single-disk player, 
or a multi-disk player, as those of ordinary skill in the art are well aware. 
Moreover, computer 10 could be a desktop computer instead of a laptop 
computer, without departing from the spirit of the invention. Not shown is that 
computer 10 typically also comprises a random-access memory (RAM), a read- 

25 only memory (ROM), a central-processing unit (CPU), a fixed storage device 
such as a hard disk drive, and a removable storage device such as a floppy disk 
drive. 

Referring now to FIG. 2, a block diagram of one embodiment of the 
present invention is shown. Keyboard 17 is coupled operatively to keyboard 
30 controller 1 8. Keyboard controller 1 8 is operatively coupled to BIOS 20, which 
itself is operatively coupled to look-up table 22 and CD-ROM player 24. As 
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those skilled in the art will readily appreciate, the block diagram of FIG. 2 does 
not disclose the physical devices in which the various components of the block 
diagram reside. For example, controller 18 typically resides within the 
computer, as does BIOS 20 and look-up table 22 (e.g., computer 10 in FIG. I ). 
5 Player 24 in one embodiment is internal and resides within the computer, 
whereas in another embodiment of the invention it is external to the computer. 
The present invention is not limited to any particular component residing in any 
particular physical device. 

Controller 18 is a keyboard controller, typically an integrated circuit (IC) 
1 0 such as the Intel 80C5 1 SL. In one embodiment, controller 1 8 resides within the 
computer. Controller 18 constantly scans circuits leading to the key switches of 
the individual keys within keyboard 1 7. It detects the increase or decrease in 
current from the key that has been pressed. By detecting either an increase or a 
decrease in current, the controller can tell both when a key has been pressed and 
1 5 when it has been released. Each key has a unique set of codes associated with 
the key. 

As those skilled in the art understand, these codes are known as scan 
codes. There are two scan codes for each key. one for when the key is depressed 
and the other for when the key is released. When a user presses or releases a 
20 key. controller 1 8 stores the associated scan code in its buffer, and then signals 
BIOS 20 via an interrupt request, typically IRQ I, that it has a scan code waiting 
in its buffer. BIOS 20 then receives this scan code from controller 18. Upon 
receiving the scan code, BIOS 20 instructs controller 18 to delete the scan code 
from its buffer. 

25 As those skilled in the art understand, BIOS 20 is a Basic Input/Output 

System, which is a set of programs typically installed in the ROM of a computer 
and which provides the most basic control and management of the computer's 
hardware. In another embodiment of the invention BIOS 20 is installed in the 
hard disk drive of the computer. As diose skilled in art can appreciate, the BIOS 

30 can reside on any computer-readable storage device, such as a hard disk, floppy 
disk, removable tape cartridge, etc., without departing from the scope of the 
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invention. Upon the computer being booted. BIOS 20 is typically transferred 
into RAM. and it is this copy of the BIOS that typically is used to provide the 
basic control and management of the computer s hardware, As compared to the 
other levels of software of a computer (operating system and stand-alone 

5 programs), the BIOS is the bottom-most software layer in the computer h 
functions as the interface between the hardware and the other layers of software, 
isolating them from the details as to how the underlying hardware is actually 
implemented. Thus, the underlying hardware can change without affecting the 
higher level software. 

10 BIOS 20. upon receiving a scan code from controller 1 8, then determines 

if the scan code corresponds to one of the ordinary shift keys or one of the keys 
that are considered to be special shift keys and toggle keys - CTRL, ALT. NUM 
LOCK. CAPS LOCK, SCROLL LOCK, FUNCTION. INSERT, etc. If the scan 
code corresponds to one of the latter keys, BIOS 20 maintains a record of which 

15 of these keys are being pressed, typically by changing what is known as a "shift- 
state" byte. For all other keys, BIOS 20 translates the scan code by looking up 
the scan code, along with the record of which of the shift keys, special shift keys 
and toggle keys are currently being pressed, in look-up table 22. Look-up table 
22 is also typically implemented within the ROM of a computer (e.g.. computer 

20 1 0 of FIG. I ). although the present invention is not so limited. After translating 
the scan code by looking it up in table 22, BIOS 20 executes the corresponding 
command. With respect to controlling CD-ROM audio fiinctions, BIOS 20 
signals CD-ROM player 24 to execute die audio ftinction corresponding to a 
sequence of keystrokes inputted by the user and detected by controller 18. 

25 Thus, the present invention as shown in FIG. 2 works as follows. 

Controller 18 detects a series of keystrokes entered on the keyboard and sends 
the scan codes corresponding to the keystrokes to BIOS 20. BIOS 20 translates 
the scan code by looking up the scan code, along with the record of which of the 
shift keys, special shift keys and toggle keys are also currently being pressed, in 
30 look-up table 22. If the keystrokes entered on the keyboard correspond to a CD- 
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ROM audio function, then BIOS 20 signals CD-ROM player 24 to execute the 
audio function. 

The present invention is not limited to any particular set of keystrokes 
mapped to any particular set of CD-ROM audio functions. Any keystroke can be 
5 mapped to any audio function without departing from the scope of the present 
invention. One particular embodiment of keystroke to audio function mapping is 
shown in FIG. 3. This embodiment typically resides in the look-up table of the 
invention (e.g.. look-up table 22 of FIG. 2). Table 26 includes columns 28 and 
30. in which column 30 lists the audio functions corresponding to the keystrokes 
listed in column 28. Thus, the BIOS would look up the scan code representing a 
particular sequence of keystrokes in column 28. and signal the CD-ROM player 
to execute the corresponding audio function in column 30. 

For example, if the keystroke FUNCTION 'Z' is pressed (i.e.. the 
function key is held down while the 'Z' key is pressed), the controller signals 
1 5 this infonnation to the BIOS. The BIOS then looks up in the look-up table that 
this keystroke corresponds to the STOP audio fVinction, and signals the CD- 
ROM player to execute the STOP audio function. The CD-ROM player then 
stops the compact disc inserted therein from playing. In a similar manner, the 
keystroke FUNCTION 'X' causes the CD-ROM player to pause the playing of 
20 compact disc under the present invention, the keystroke FUNCTION 'C causes 
the CD-ROM to play the compact disc, etc. As those skilled in the art 
understand as well, keystrokes and audio functions other than those listed in 
table 26 of FIG. 3 can be implemented under the present invention without 
departing from the scope of the present invention. One example of such an audio 
25 function is direct-track addressing, which allows for a user to press a particular 
keystroke to immediately jump to a particular track on the CD. For example, 
FUNCTION * r corresponds to the command for jumping to track one of the CD; 
FUNCTION '2' corresponds to the command for jumping to track two. etc. 
Another example of such an atidio function is jumping to the next disk, or the 
30 previous disk, which are relevant commands in a multi-disk CD-ROM player. 
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As discussed in conjunction with FIG. 2 and FIG. 3. the present invention 
allows for a number of advantages. Because the present invention is 
implemented within the BIOS of a computer, the present invention is operating 
system independent. That is, as those skilled in the art understand, the BIOS of a 

5 computer is at a lower level within the computer's architecture than is the 
operating system. Any operating system implemented on a computer generally 
must interact with that computer's BIOS. By implementing keyboard control of 
audio functions within BIOS, the present invention is not tied to any one 
particular operating system, and can be used with any operating system. 

10 Furthermore, because the present invention is implemented within the 

BIOS, it is typically compatible with existing stand-alone programs. Stand- 
alone programs are at a higher level within the computer architecture than 
operating systems, as those skilled in the art understand. A given program will 
access the operating system, which then accesses the BIOS, which then accesses 

1 5 the hardware. Because the present invention implements its ftinctionality at a 
different (lower) level within the computer architecture as compared to stand- 
alone programs, the potential for incompatibility caused by the present invention 

is greatly reduced. 

The present invention also allows for the advantage of not taking up 

20 precious base memory of a computer. In prior art solutions such as terminate, 
and-siay-resident programs, these programs are stored typically in the lowest 640 
kilobytes of random-access memory of a computer. As those of ordinary skill in 
the art understand, this memor>' is frequently referred to as base memory, and is 
a scarce resource: significant ftmctionality of the computer must reside within 

25 the base memory. By residing within the BIOS instead of a separate stand-alone 
program, the present invention allows for the conservation of this base memory. 

In addition, the present invention allows for immediate and automatic 
functionality as soon as a user turns on the computer. As those skilled in the art 
understand, as soon as the computer is turned on, the BIOS thereof typically 

30 conducts a series of complex tests of all the hardware devices installed on the 
computer. This is known as Power-On Self Test (POST). After this self test is 
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conducted, the operating system of the computer is then Joaded. By the time the 
operating system is loaded the BIOS is already functioning; the ftinciionality 
afforded by the present invention is available to the user automatically and 
immediately. The user does not have to load or otherwise start the present 
5 invention. 

Finally, the present invention allows for keyboard control of the audio 
functions of a CD-ROM player to always be active. When an appropriate 
sequence of keystrokes is entered into the keyboard, the BIOS instructs the CD- 
ROM player to perform the corresponding function. Because the BfOS is lower 
1 0 level than the operating system or a stand-alone program, the BIOS instructs the 
CD-ROM player to perform a function before the operating system or a stand- 
alone program can act on the keystroke. Thus, entering in the predetermined 
keystrokes to control audio functionality (as exemplified in FIG. 3) permits such 
control regardless of what the operating system is doing, and regardless of what 

1 5 stand-alone program is running on the operating system. 

Referring now to FIG. 4, an alternative embodiment of the present 
invention is shown. Keyboard 1 7' is a keyboard, and corresponds to keyboard 1 7 
of FIG. 2. Controller 1 8' is a keyboard controller, and corresponds to controller 
18 of FIG, 2. Therefore, reference to the discussion of FIG, 2 should be made 

20 for further understanding thereto. Controller 1 8' typically is an integrated circuit 
(IC), such as the Intel 80C51SL. As discussed in conjunction with FIG. 2, the 
controller detects sequences of keystrokes entered on keyboard 1 T and sends the 
corresponding scan codes to the BIOS. As shown in FIG. 4, controller 18" sends 
these scan codes to BIOS 20'. BIOS 20' is a Basic Input/Output System, which 

25 is a set of programs permanently installed in the ROM of a computer and which 
provides the most basic control and management of the computer's hardware. 
Alternatively, the BIOS is installed in the hard disk drive of the computer. BIOS 
20' corresponds to BIOS 20 of FIG. 2. Therefore, reference to the discussion of 
FIG. 2 should be made for further understanding thereto. 

30 Upon receiving a scan code from controller 1 8', BIOS 20' determines if 

the scan code corresponds to one of the ordinary shift keys or one of the keys 
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that are considered to be special shift keys and toggle keys - CTRL. ALT, NUM 
LOCK, CAPS LOCK, SCROLL LOCK, FUNCTION, INSERT, etc., as has 
already been discussed in conjunction with BIOS 20 of FIG. 2. If the scan code 
corresponds to one of these special keys, BIOS 20* maintains a record of which 
5 of these keys are being pressed, typically by changing what is known as a "shift 
state" byte. For ail other keys, as has been discussed in conjunction with BIOS 
20 of FIG. 2, BIOS 20' translates the scan code by looking up the scan code 
along with the record of which of the special keys is being pressed in look-up 
table 22*. Look-up table 22' is also typically implemented within the ROM of a 
10 computer, and corresponds to table 22 of FIG. 2. Therefore, reference to the 
discussion in conjunction with FIG. 2 should be made for further understanding 
thereto. 

The embodiment shown in FIG. 4 differs with that shown in FIG. 2 in 
what the BIOS does after it translates the scan code. In the embodiment shown 

15 in FIG. 2, the BIOS itself signals the CD-ROM player to execute the audio 
function corresponding to the sequence of keystrokes entered on the keyboard. 
Conversely, in the embodiment shown in FIG. 4, the BIOS sends a command 
from the look-up table conresponding to the scan code to operating system 32. 
The BIOS sends this command to operating system 32. Operating system 32 in 

20 one embodiment of the invention is Microsoft Windows 95, and in another 
embodiment of the invention is Microsoft Windows 3.11. However, the 
invention is not limited to any particular operating system. Operating system 32 
typically resides within the RAM of a computer, is permanently stored in the 
computer's storage device, and is executed by the computer's CPU. 

25 Control application 34 receives the command ft-om operating system 32. 

This is typically accomplished by conurol application 34 making what is known 
in the art as a "call" to the operating system, to receive keyboard input. Upon 
recognizing an appropriate command, control application 34 then signals CD- 
ROM player 24' to execute the audio ftmction corresponding to the conunand, in 

30 a manner similar to how BIOS 20 of FIG. 2 signals CD-ROM player 24 of FIG. 
2 to execute an audio ftmction. Control application 34 is a software program 
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usually residing in the RAM of the computer, and executed by the computer's 
CPU. However, the invention is not so limited, and the control application in 
another embodiment is hardware, and in yet a further embodiment is software 
residing in the ROM of the computer. CD-ROM player 24' corresponds to CD- 
5 ROM player 24 of FIG. 2, and reference to the discussion of FIG. 2 should be 
made for further understanding thereto. Player 24' in one embodiment is internal 
and resides within the computer, whereas in another embodiment of the 
invention is external to the computer. 

Thus, the present invention as shown in FIG. 4 works as follows. 

10 Controller 1 8' detects a series of keystrokes entered on the keyboard and sends 
the scan codes corresponding to the keystrokes to BIOS 20*. BIOS 20' translates 
the scan codes into commands by looking them up, along with the record of 
which of the shift keys, special shift keys, and toggle keys are also currently 
being pressed, in look-up table 22'. The resulting commands are received by 

1 5 operating system 32, and from operating system 32 arc received by control 
application 34. The commands correspond to a CD-ROM audio function, and 
the control application 34 signals CD-ROM player 24' to execute the appropriate 
audio function. 

In one embodiment of the present invention, operating system 32 
20 automatically loads control application 34 the first time operating system 32 
receives a command from BIOS 20' corresponding to an audio function 
command for the CD-ROM player. That is, upon a user turning on the 
computer, control application 34 will not load until the user enters in a sequence 
of keystrokes corresponding to an audio function. In another embodiment of the 
25 invention; operating system 32 automatically loads control application 34 as 
soon as the computer has been turned on and operating system 32 has loaded into 
memory. 

The embodiment of the present invention shown in FIG. 4 is not limited 
to any particular set of keystrokes mapped to any particular set of CD-ROM 
30 audio functions, as has been already discussed in conjunction with the 

embodiment shown in FIG. 2. Therefore, any keystroke can be mapped to any 
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audio function without departing from the scope of the present invention. For 
example, the mapping shou-n in FIG. 3 is also applicable to the embodiment of 
the invention shown in FIG. 4. 

Note that the embodiment as shown in FIG. 4 is still dependent on the 

5 BIOS in that it receives commands from the BIOS through the operating system. 
However, the control application is more easily modified than the BIOS. Thus, 
should the CD-ROM player conuolled by the present invention change in how it 
receives commands corresponding to audio fiinctions, the embodiment shown in 
FIG. 4 can easily be modified to accommodate this. 

1 0 Those of ordinary skill in the art will readily appreciate that many 

changes and modifications to the above drawings and description can be made 
without departure from the spirit or scope of the following claims. For example, 
the invention has been shown to utilize a specific set of keystroke sequences 
corresponding to a specific set of audio functions of a CD-ROM player. 

1 5 However, the invention could utilize other keystroke sequences without 

departing from the scope of the claims. Further, the invention can be modified to 
control a different set of audio fiinctions of a CD-ROM player, also without 
departing from the scope of the following claims. 
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U'Tiai is claimed is: 



1 A computerized system tor keyboard control of compact disc-read only 
memory (CD-ROM) audio of a computer, the computer comprising: 
5 a CD-ROM player receptive to an audio compact disc (CD); 

a computer keyboard having a plurality of keys for entr>' of one or more 
predetermined sequences of one or more keystrokes by a user of the computer, 
each predetermined sequence corresponding to an audio function of the CD- 
ROM player; and, 

10 a basic input/output system (BIOS) operatively coupled to the CD-ROM 

player and the keyboard, the BIOS in response to detecting a predetermined 
sequence of keystrokes entered by the user on the keyboard operatively signaling 
the CD-ROM player to execute a corresponding audio function. 



15 2. The computerized system of claim 1 , the computer fiinher comprising: 
an operating system for receiving a command sent by the BIOS in 
response to detecting a predetermined sequence of keystrokes entered by the use 
on the keyboard; and, 

a compact disc-read only memory (CD-ROM) control application 
20 executed by the operating system, the application receiving the command from 
the operating system and in response signaling the CD-ROM player to execute 
the corresponding audio function. 

3. The computerized system of claim 2, wherein the operating system 
25 automatically launches the CD-ROM control application upon insertion of a CD 
into the CD-ROM player. 



4. The computerized system of claim 1 , wherein a different predetermined 
sequence of keystrokes corresponds to each audio function of the group of audio 
30 functions comprising: eject, pause, stop, play, go to next track, and go to 
previous track. 
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5. The computerized system of claim 4, wherein the keyboard has a key 
corresponding to each letter of the alphabet and a function key. the sequence of 
keystrokes comprising the function key and the 'e' key corresponding to the 
eject audio function, the sequence of keystrokes comprising the function key and 

5 the z' key corresponding to the stop audio function, the sequence of keystrokes 
comprising the function key and the 'x' key corresponding to the pause audio 
function, the sequence of keystrokes comprising the function key and the c" key 
corresponding to the play audio function, the sequence of keystrokes comprising 
the function key and the *b' key corresponding to the next track audio function. 

10 and the sequence of keystrokes comprising the function key and the *v' key 
corresponding to the previous track audio function. 

6. The computerized system of claim 4, wherein the group of audio 
functions further comprises: fast forward and fast backward. 



15 



7. The computerized system of claim 4. wherein the CD-ROM player is a 
multi-disk CD-ROM player, and the group of audio functions further comprises: 
next disk and previous disk. 



20 8. The computerized system of claim 4, the CD having a plurality of audio 
tracks, wherein a different predetermined sequence of keystrokes corresponds tc 
an audio function for direct track addressing of each audio track of the CD. 

9 A basic input/output system (BIOS) for keyboard control of compact 
25 disc-read only tnemory (CD-ROM) audio of a computer, operative! y coupled to 
a CD-ROM player receptive to an audio compact disc (CD) and to a computer 
keyboard having a plurality of keys for entry of one or more predetermined 
sequences of one or more keystrokes by a user of the computer, each 
predetermined sequence corresponding to an audio function of the CD-ROM 
30 player, the BIOS comprising: 
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detecting means for detecting a predetemiined sequence of keystrokes 
entered by the user on the keyboard; and. 

signaling means for operatively signaling the CD-ROM player to execute 
the audio function corresponding to the predetermined sequence detected by the 
detecting means. 



1 0. The BIOS of claim 9. wherein the BIOS is executed from a random- 
access memory (RAM) of the computer. 

10 11. The BIOS of claim 9, wherein the BIOS is stored on an integrated-circuit 
(IC) chip of die computer. 

12. The BIOS of claim 9. wherein the BIOS is stored on a hard disk drive 
(HDD) of the computer. 

15 

1 3. The BIOS of claim 9. wherein the signaling means sends a command to 
an operating system of the computer in response to the detecting means detecting 
a predetemiined sequence of keystrokes entered by the user on the keyboard, the 
command ultimately received by a compact disc-read only memory (CD-ROM) 

20 control application executed by the operating system for signaling the CD-ROM 
player to execute the corresponding audio function. 

14. The BIOS of claim 13, wherein the operating system automatically 
launches the CD-ROM control application upon insertion of a CD into the CD- 

25 ROM player. 

15. The BIOS of claim 9. wherein a different predetermined sequence of 
keystrokes corresponds to each audio function of the group of audio functions 
comprising: eject, pause, stop, play, go to next track, and go to previous track. 

30 



BNS0OCID:<WO 9801804A2> 



y/O 98/01804 



PCT/US97yi2538 



17 

1 6. The BIOS of claim 1 5, wherein the keyboard has a key corresponding lo 
each letter of the alphabet and a function key, the sequence of keystrokes 
comprising the function key and the 'e' key corresponding to the eject audio 
function, the sequence of keystrokes comprising the function key and the key 

5 corresponding lo the stop audio function, the sequence of keystrokes comprising 
the function key and the *x' key corresponding to the pause audio function, the 
sequence of keystrokes comprising the function key and the *c' key 
corresponding to the play audio function, the sequence of keystrokes comprising 
the function key and the *b' key corresponding to the next track audio function. 
10 and the sequence of keystrokes comprising the function key and the 'v* key 
corresponding to the previous track audio function. 

1 7. The BIOS of claim 1 5, wherein the group of audio functions further 
comprises fast forward and fast backward. 

15 

1 8. The BIOS of claim 1 5, wherein the CD-ROM player is a multi-disk CD- 
ROM player, and the group of audio functions further comprises: next disk and 
previous disk. 

20 1 9. The BIOS of claim 1 5, the CD having a plurality of audio tracks, wherein 
a different predetermined sequence of keystrokes conresponds to an audio 
function for direct track addressing of each audio track of the CD. 

20. A method for keyboard control of compact disc-read only memory (CD- 
25 ROM) audio of a computer having a CD-ROM player and a computer keyboard, 
the CD-ROM player receptive to an audio compact disc (CD), the computer 
keyboard having a plurality of keys for entry of one or more predetermined 
sequences of one or more keystrokes by a user of the computer, each 
predetermined sequence conresponding to an audio function of the CD-ROM 
30 player, the method comprising the steps of: 
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detecting a predetermined sequence of keystrokes entered by the user on 
the keyboard; and, 

operaiively signaling the CD-ROM player to execute the audio function 
corresponding to the detected predetermined sequence. 

21. The method of claim 20, wherein the step of opcratively signaling the 
CD-ROM player to execute the audio fiinction corresponding to the detected 
predetermined sequence ftinher comprises the steps of: 

sending a command to an operating system of the computer: 
sending the command from the operating system to a compact disc-read 
only memory (CD-ROM) control application executed by the operating system 
for signaling the CD-ROM player to execute the corresponding audio function. 



22. The method of claim 20, wherein a different predetermined sequence of 
1 5 keystrokes corresponds to each audio function of the group of audio functions 

comprising: eject, pause, stop, play, go to next track, and go to previous track. 

23. The method of claim 22, wherein the keyboard has a key corresponding 
to each letter of the alphabet and a function key. the sequence of keystrokes 

20 comprising the function key and the key corresponding to the stop audio 
function, the sequence of keystrokes comprising the function key and the x' key 
corresponding to the pause audio function, the sequence of keystrokes 
comprising the fiinction key and the 'c* key corresponding to the play audio 
function, the sequence of keystrokes comprising the function key and the 'b' key 

25 corresponding to the next track audio function, and the sequence of keystrokes 
comprising the function key and the key corresponding to the previous track 
audio function. 

24. The method of claim 22, wherein the group of audio functions funher 
30 comprises fast forward and fast backward. 
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25. The method of claim 22. wherein the CD-ROM player is a multi-disk 
CD-ROM player, and the group of audio ftjnctions further comprises: next disk 
and previous disk. 

5 26. The method of claim 22. the CD having a plurality of audio tracks, 
wherein a different predetermined sequence of keystrokes corresponds to an 
audio function for direct track addressing of each audio track of the CD. 

27. A computer having keyboard control of compact-disc read only memory 
1 0 (CD-ROM) audio, the computer operatively coupled to a CD-ROM player 
receptive to an audio compact disc (CD) and to a computer keyboard having a 
plurality of keys for entry of one or more predetermined sequences of one or 
more keystrokes by a user of the computer, the computer comprising: 
a storage device; and, 
1 5 a basic input/output system (BIOS) residing within the storage device, 

the BIOS in response to detecting a predetermined sequence of keystrokes 
entered by the user on the keyboard operatively signaling the CD-ROM player to 
execute a corresponding audio function. 

20 28. The computer ofclaim 27, the computer ftirther comprising a random- 
access memory (RAM) and the BIOS is executed from the RAM. 

29. The computer of claim 27, wherein the storage device is a hard disk drive 
(HDD). 

25 • ■ . . 

30. The computer of claim 27, wherein the storage device is a read-only 

memory (ROM). 

31. The computer of claim 27, further comprising: 
30 a central processing unit (CPU); 

a random-access memory (RAM); 
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an operating system, residing within the storage device and executed by 
the CPU. for receiving a command sent by the BIOS in response to detecting a 
predetermined sequence of keystrokes entered by the user on the keyboard; and, 

a compact disc-read only memory (CD-ROM) control application 
5 residing with the RAM and executed by the operating system, the application 
receiving the command from the operating system and in response signaling the 
CD-ROM player to execute the corresponding audio function. 

32. The computerized system of claim 3 1 , wherein the operating system 

1 0 automatically launches the CD-ROM control application upon insertion of a CD 
into the CD-ROM player. 

33. The computer of claim 27, wherein a different predetermined sequence of 
keystrokes corresponds to each audio function of the group of audio functions 

1 5 comprising eject, pause, stop, play, go to next track, and go to previous track. 

34. The computer of claim 33, wherein the keyboard has a key corresponding 
to each letter of the alphabet and a function key, the sequence of keystrokes 
comprising the function key and the *e' key corresponding to the eject audio 

20 function, the sequence of keystrokes comprising the function key and the *z' key 
corresponding to the stop audio function, the sequence of keystrokes comprising 
the function key and the 'x' key corresponding to the pause audio function, the 
sequence of keystrokes comprising the function key and the 'c* key 
corresponding to the play audio function, the sequence of keystrokes comprising 

25 the function key and the 'b' key corresponding to the next track audio function, 
and the sequence of keystrokes comprising the function key and the W key 
corresponding to the previous track audio function. 

35. The computer of claim 33, wherein the group of audio functions fiinhcr 
30 comprises fast forward and fast backward. 
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36. The computer of claim 33. wherein the CD-ROM player is a multi-disk 
CD-ROM player, and the group of audio functions further comprises next disk 
and previous disk. 

5 37. The computer ofclaim 33. the CD having a plurality of audio tracks, 
wherein a different predetermined sequence of keystrokes con-esponds to an 
audio function for direct track addressing of each audio track of the CD. 

38. A computer-readable storage medium having a BIOS computer program 
1 0 executable on a suitably configured computer, the computer having a CD-ROM 

player receptive to an audio compact disc (CD) and a computer keyboard having 
a plurality of keys for entry of one or more predetermined sequences of one or 
more keystrokes by a user of the computer, each predetermined sequence 
corresponding to an audio function of the CD-ROM player, the computer 

1 5 program comprising: 

detecting means for detecting a predetermined sequence of keystrokes 
entered by the user on the keyboard; and, 

signaling means for opcratively signaling the CD-ROM player to execute 
the audio function corresponding to the predetermined sequence detected by the 
20 detecting means. 

39. The storage medium of claim 38, wherein the signaling means sends a 
command to an operating system of the computer in response to the detecting 
means detecUng a predetermined sequence of keystrokes entered by the user on 

25 the keyboard, the command ulumately received by a compact disc-read only 
memory (CD-ROM) control application executed by the operating system for 
signaling the CD-ROM player to execute the corresponding audio function. 

40. The storage medium of claim 39. wherein the operating system 

30 automatically launches the CD-ROM control application upon insertion of a CD 
into the CD-ROM player. 
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4 1 The storage medium of claim 38, wherein a different predetermined 
sequence of keystrokes corresponds to each audio function of the group of audio 
ftinciions comprising: eject, pause, stop, play, go to next track, and go to 
previous track. 

5 

42. The storage medium of claim 4 1 , wherein the keyboard has a key 
corresponding to each letter of the alphabet and a function key, the sequence of 
keystrokes comprising the function key and the 'e' key corresponding to the 
eject audio function, the sequence of keystrokes comprising the function key and 

10 the *2' key corresponding to the stop audio function, the sequence of keystrokes 
comprising the function key and the *x' key corresponding to the pause audio 
function, the sequence of keystrokes comprising the function key and the *c' key 
corresponding to the play audio function, the sequence of keystrokes comprising 
the function key and the key corresponding to the next track audio function. 

15 and the sequence of keystrokes comprising the function key and the *v' key 
corresponding to the previous track audio function. 

43. The storage medium of claim 41, wherein the group of audio functions 
further comprises fast forward and fast backward. 

20 

44. The storage medium of claim 41 . wherein the CD-ROM player is a multi- 
disk CD-ROM player, and the group of audio functions further comprises next 
disk and previous disk. 



25 



45. The storage medium of claim 41 , the CD having a plurality of audio 
tracks, wherein a different predetermined sequence of keysu*okes corresponds to 
an audio function for direct track addressing of each audio track of the CD. 
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(57) Abstract 

A computerized system for keyboard control of compact-disc read only memory (CD-ROM) audio of a computer. The computer has 
a CD-ROM player, a computer keyboard and a basic Input/output system (BIOS). The CD-ROM player is receptive to an audio compaa 
disc (CD). The keyboard has a pluraUty of keys for cncry of one or more prcdetcimined sequences of one or mxt keystrokes by a user of 
the computer, each prcdcteimined sequence corresponding to an audio function of the CD-ROM player. The BIOS is operativcly coupled 
to the CD-ROM player and the keyboard, and in response to detecting a predetermined sequence of keystrokes entered by the user on die 
keyboard opcratively signals the CH^-ROM player to execute a corresponding audio ftinction. In a further embodiment, the system also 
comprises an operating system and a CD-ROM control application. The operating system receives a command sent by the BIOS in response 
to detecting a predetermined sequence of keystrokes entered by the user on the keyboanL The control application receives d« command 
from the operating system and in response signals the CD-ROM player to execute the conesponding audio function. 
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